INTRODUCTION
Severe AP is defined as when persistent single or multiple organ failure more than 48 hours. 1 Most patients with AP present with mild form and runs benign course that an uneventful recovery without organ dysfunctions and extremely low mortality. However, about 10~20% of patients are
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Acute pancreatitis (AP) is an inflammatory disorder and the severity range from mild to severe form. The mortality of severe form of AP is still high despite of tremendous improvement of diagnostic modalities and therapeutic options. Although pathogenesis of AP is still not fully understood, autodigestion theory is regarded as an initial common pathophysiologic mechanism of AP for about 2 centuries. However, it is obscure which mechanisms are involving the disease severity. Upregulation of adhesion molecules, leukocytes, proinflammatory cytokines and chemokines are also concerned local injury, systemic exacerbation of inflammation and ultimately organ failure. In addition, transcription factor Nuclear factor-kappa B is also influence the severity through upregulate the proinflammatory genes. The patterns of acinar cell death are closely correlated with disease severity of AP. The degree of acinar cell apoptosis is reversed correlated whereas necrotic cell death is proportionate to severity. an inflammatory cascade is to be associated with development of severe AP. 5, 6 However, the pathogenesis of severe AP is complicated. In this paper will be summarizes the proposed intra and extra acinar cell pathophysiologic mechanisms of severe AP focusing on development and progression.
PATHOGENESIS OF ACUTE PANCREATITIS
Several pathophysiologic mechanisms were proposed in AP but, the exact pathophysiologic mechanism is not well demonstrated. After the initial injury to the pancreatic acinar cell, whatever the triggering factor, events take a similar path for all patients with AP. Intra-acinar cellular trypsinogen activate to trypsin which then activates the other inactive proteases like domino and subsequent autodigestion have been regarded as the key pathogenesis of AP from Chiari who proposed the autodigestion theory in 1896. 7 However, the AP is regarded as a kind of an inflammatory disorder induced by many various causes nowadays. The intra cellular trypsinogen activation only part of the pathogenesis of AP. Inflammatory mediators is another very important pathophysiologic mechanism of AP. 8 In addition, Dawra et al. 9 reported that intra-acinar trypsinogen activation contributes to early acinar injury, but local and systemic inflammation progresses independently during pancreatitis. The intra cellular inflammatory response which occurred as independently of trypsinogen activation may be a crucial pathophysiologic mechanism of pancreatitis. 9 The inflammatory response and mediators are play- inflammation to systemic inflammatory response and eventually MOF in AP. 15 It was known that the leukocyte depletion or impaired leukocyte activity shows that ameliorate the severity of AP in experimental model. Therefore, the leukocyte is one of an important role and influence factor for the disease pathogenesis, progression and eventually severity. 16 The adhesion molecules, inter-cellular adhesion molecule 1 (ICAM-1), vascular adhesive molecule 1 (VCAM-1), and selectine which require to neutrophil migration and adhesion in inflammatory area are upregulated in AP. They are also key role of AP progression from local to systemic disease as well as organ failure. [17] [18] [19] The ICAM-1 leads to leukocyte adhesion, increased capillary permeability, and reduced capillary blood flow velocity, and causes pancreatic microcirculatory disturbance through leukocyte-endothelial cell interaction. 20, 21 The degree of microcirculation derangement is related with concentration of adhesion molecules and the peripheral blood neutrophil ICAM-1 expression is significant increase at early stage in severe AP but not in mild AP. 17, 22 In addition, the inhibition of ICAM-1 or VCAM-1 by monoclonal antibody and use of antineutrophil antibody can attenuates the severity of AP and lung injury. [23] [24] [25] The early measurement of serum ICAM-1 levels within 24 hours can distinguish severe AP from mild AP. Therefore, the ICAM-1 may be a simple, rapid, reliable and early predictable marker for severe AP. 26 
The role of cytokines and chemokines
Cytokines are low molecular weight glycoproteins that are secreted by antigen presenting cells and act as mediators of immunity and inflammation. 27 In 1988, Rinderknecht was first hypothesized that cytokines may play an important pathophysiologic role in AP and suggested that inappropriate activation of the immune system might increase the disease severity. 14 It was reported that acinar cell itself like leukocyte can produce cytokine such as tumor necrosis factor α (TNF-α) in AP and this cytokine influence the patterns of acinar cell death. 28 Activated neutrophils in AP could induce massive release of cytokines and reactive oxygen species generation. The cytokines that released from leukocyte induce neutrophils accumulation in vital organs.
Vital organs were damaged cause by neutrophils and the neutrophils in the damaged vital organ can reinduction of cytokines. The reinducted cytokines are contributed to induce neutrophils accumulate in vital organs by second attack (vicious cycle) eventually MOF in AP. 15 It is known that trypsin act as a potent mediator of the cytokines and also another inappropriate activated proteases release into bloodstream stimulate the production of cytokines which can leads to SIRS in AP. 29, 30 The cytokine levels in blood were closely associated with the severity of illness on admission, the magnitude of MOF as well as with outcome.
In human study, it was known that sustained release of both pro-and anti-inflammatory cytokines associate with severe acute pancreatitis and early MOF. 31 TNF-α that mainly produced in macrophages and monocytes is interact with other cytokines and has important role of inflammation and shock. The TNF-α is released from pancreas acinar cell in early course of AP and the level of TNF-α in blood have increased in patients in AP with MOF. 28, 32 The proposed mechanisms of TNF-α induced pancreas injury are direct pancreas duct cell injury, formation of microthrombus, ischemia, hemorrhage, necrosis and edema. 33 The neutralization of TNF-α with an antibody produced a mild improvement in the parameters and can significant reduction in mortality and enhance the therapeutic effectiveness of octreotide for treatment of necrotizing AP in experimental studies. 28, 34, 35 Interleukin (IL)-1 which mainly produced from macrophage is important mediator of AP.
In usually, TNF-α and IL-1 are regarded as first line cytokines. Therefore, IL-1 is important role in the early phase of AP and its level correlated with the severity and IL-1 levels increased in AP, especially in case of organ failure. have also anti-inflammatory role and attenuate the histologic severity in the early course of AP. 41 Platelet activating factor (PAF) is a potent pro-inflammatory cytokines which regarded as an important mediator of the SIRS. 42 The roles of PAF are promotion of platelet adhesion, aggregation, formation of thrombus, increase in capillary permeability and increase of blood viscosity. Therefore the PAF is closely related with microcirculatory disturbance. 43 The powerful PAF antagonist, Lexipafant, showed a decrease the incidence of organ failure in experimental study.
However, the phase III trial did not show any improvement in organ failure rate or mortality. 44 Chemokines are 8-10 kDa small cytokines which chemotactic effects of leukocyte into area of inflammation and infection. IL-8 is a potent neutrophic chemoattractant and an important role in ARDS. The levels of IL-8 are correlated with severity of AP. 45, 46 Anti-human IL-8 antibody reduce lung injury in an experimental AP. 47 In summary, cytokines and chemokines are important role in initiation and progression of AP (Fig. 1) . 48 The role of Transcriptional factors
The role of transcriptional factors
Nuclear factor-kappaB (NF-κB) that modulates the expression of most cytokines plays an important role in the initiation and progression of AP. 49, 50 In normal condition, NF-κB is inactive state by inhibitors of κB (IκB). When cells are stimulated, IκB was degraded and then NF-κB is translocation into the nucleus and bind to its cognate DNA and increase the transcription of several proinflammatory genes (Fig. 2) . 51 NF-κB is activated in pancreas early phase of AP and subsequently distant tissues. 52 Intra acinar activation of NF-κB led to AP with local inflammation and systemic inflammatory response and the activation of NF-κB in vital organs is related with development of MOF in AP. 53 The activation of NF-κB in AP is independently of trypsinogen activation, interestingly. Dawra et al. 9 reported that trypsinogen is involved in pathologic activation and this leads to acinar cell death during early pancreatitis.
However, progression of inflammation in AP is independent of trypsinogen activation. NF-κB activation is a key that supplies the cell with metabolites. 60 Although the autophagic and lysosomal dysfunction is regarded as a kind of important initiating pathologic mechanism of pancreatitis, the role of autophagy to severity is not investigated now. 63 
PATHOGENESIS OF ORGAN FAILURE IN ACUTE PANCREATITIS
Organ or multiorgan failure is major cause of death in the early phase, within 14 days, of AP. The failure rates of liver, heart, lung and kidney in AP are 48.9-60.7%, 15-50% and 14-35.8% respectively. [64] [65] [66] [67] The pathogenesis of organ failure in AP is complicated. Proteases, inflammato- stirred mucus layer but not villous injury is associated with gut barrier dysfunction in AP (Fig. 3) . [78] [79] [80] Enteral nutrition is associated with reduced mortality, low septic complications and hospital stay in severe AP. These beneficial effects of enteral nutrition in AP are associated with protection of gut mucosal barrier to prevent bacterial translocation form intestine. 81 The prevalence of gut barrier dysfunction is affected by patients age not by the disease severity, interestingly. In meta-analysis, there is a 2% decrease in the prevalence of gut barrier dysfunction for every 1-year increase in patient age. 77 Gut barrier dysfunction is closely related to infectious complications in AP. Therefore, therapeutic strategies which to maintain the gut barrier in severe AP are important to reduce the infectious complication and mortality.
CONCLUSIONS
The majority of patients with AP runs mild course, but 
Conflicts of Interest
The author has no conflict to disclose.
